In order to provide efficient crop management which enables the scaling of the production of mango in semi-arid conditions and achieve a greater precision in the recommendation, evaluating the effect and the influence of uniconazole foliar spray, on the emission of vegetative flushes in the cultivar 'Kent', field tests were carried out in a productive orchard. Treatments tested were three uniconazole dosages, 500, 1,000 and 1,500 mg L -1 , with one, two or three respective foliar sprayings. Another treatment with paclobutrazol was used at 2.0 g a.i./m of canopy diameter, with a single application via soil and a control (without spraying of plant growth regulators), where spreader-sticker was added and the pH was adjusted. With 30, 60 and 90 days after the first spraying of the flowering inducer the growth of branches were evaluated, as well as the percentage of flowering in all treatments after 120 days of first spraying. The sprayings started in the orchard after the emission of the second vegetative flush after pruning of production, through airassisted sprayer with flow rate of 1,000 L ha -1 . The experimental design was done through randomized blocks with four replications, using three plants per plot. It was observed that paclobutrazol was significantly highlighted in relation to other treatments and that the uniconazole with one, two and three foliar sprayings presented inhibition of the vegetative growth in mango 'Kent' and showed, even at low proportions, signs of flowering.
INTRODUCTION
Brazil has a great potential in fruit production, as it has area, climate and enough water for production throughout the year. The harvested mango area in 2007 was 89, 900 ha, according to FAO data (2008) , and the average yield was over 17 t ha -1 . To foster exportation, however, it is necessary to guarantee production whenever the market is receptive, as well as the quality of fruit that correspond to international food safety requirements (Lacerda, 2008) .
The production of mango can be developed in different climatic conditions, but it is commercially viable only within a well defined range of temperature, rainfall, altitude, insulation, relative humidity, and winds. The fruit is native to tropical climate, but it can be grown in sub-tropical regions of the planet. Mango is produced in all regions of Brazil, however the Southeast and the Northeast hold 94% of the national production (Agrianual, 2009) . The production of mango in Brazil can be divided in two different phases: the first one was characterized by extensive cultivation of local varieties with little or no use of technology; the second one is characterized by a high level of technology, such as irrigation, floral induction and improved varieties (Silva and Correia, 2004) .
The growth of the mango tree, as well as other tropical fruit trees, is not continuous but comes in vegetative flushes of the terminal and axillary shoots of the branches, before the period of dormancy. For the vegetative or floral growth to happen, two different processes occur in the plant: the growth of the buds and the initiation of the sprouting. The bud starts to grow, which includes the end of the dormancy and a quick development of the shoot. Along with the shoot initiation the induction happens and it will define the vegetative type, floral or mixed (Tongumpai et al., 1996) .
The flowering of mango trees can occur during a long period, and its beginning can be naturally or artificially altered, due to climatic conditions, the yield of the previous harvest, or specific crop management, using plant growth regulators (Davenport, 2007) . Most of the plant growth regulators inhibit the gibberellin synthesis, and can therefore be used for plant growth and flowering management (Rademacher, 2004) .
Thus, three different types of plant growth retardants that interfere in the synthesis of gibberellin can be related: the compounds of quaternary ammonium, as for example the mepiquat chloride and the chlormequat cloride, which inhibit the conversion of geranil geranil pyrophosphate to caurene; the cyclic compounds containing one type of nitrogen, such as ancymidol, flurprimidol, paclobutrazol (PBZ) and uniconazole (UCZ), that inhibit the conversion of ent-caureno to GA-aldehyde, which is catalyzed by monoxigenases; and the acylcyclohexanediones such as trinexapac-ethyl and prohexadione-Ca, which can block the final reactions of the GA metabolism (conversion of GA 12 aldehyde to different GAs), related to the action of dioxigenases (Rademacher, 1995) .
Among the plant growth regulators used in fruit production, PBZ has shown efficiency in mango flowering management but it has the inconvenient that it must be applied to the soil and is more persistent in the plant and in the soil (Rademacher et al., 2006) .
Sumi-Seven (S-3307), a commercial product on the base of UCZ, proved to be efficient when applied to apple trees as foliar spray in dosages between 0.05 and 0.10%, regarding the reduction of vegetative growth, increase in the number of flowering buds and the fruit set (Basak and Niezborala, 1991) , results that were as well obtained by Tukey (1989) who concluded that the effect of UCZ applied as foliar spray is relatively quick when compared to PBZ, allowing its use for the growth management of the aerial part.
Among the cultivars grown in semi-arid conditions, Tommy Atkins occupies the largest area and many of its characteristics are very well accepted on the market. Other cultivars, such as 'Kent', 'Keitt' and 'Palmer', have experienced an expansion in the region due to a growing consumer demand.
The cultivar 'Kent' has a difficult flowering management, making it possible to anticipate a little the production, which is mainly concentrated between November and December. However, it's lack of fibers and the better taste, have put the fruits from this cultivar among the most appreciated in some of the European countries and in Japan, which increases the importance of studies aiming to provide a more efficient crop management for this cultivar.
Thus, the present paper's objective is to provide floral induction management with the use of uniconazole which enables the scaling of the efficient production of mango 'Kent' in semi-arid conditions.
MATERIALS AND METHODS
The experiment was carried out in a orchard with 6-year-old productive mango trees of the cultivar 'Kent', with a 7×5 m spacing and micro irrigation, located on the Andorinhas Empreendimentos Ltda farm, (9°15'01"N and 40°02'44"E), within the Senador Nilo Coelho irrigated perimeter in Petrolina, Pernambuco state.
The effect of uniconazole in the flowering management of mango was evaluated, according to the treatments described below, with application via foliar spraying and compared to a single application of paclobutranzol to the soil, in a dosage of 2.0 g a.i./m of canopy diameter.
Evaluations of branch growth were realized after 30, 60 and 90 days for all treatments, that is: T1 -uniconazole, 500 mg L -1 ; T2 -uniconazole, 1,000 mg L -1 ; T3 -uniconazole, 1,500 mg L -1 ; T4 -paclobutrazol (2.0 g. a.i./m of canopy diameter); T5 -control (no application of plant growth regulators). The treatments on a basis of uniconazole were evaluated after one, two and three application via foliar sprayings, and the Paclobutranzol after a single application via soil. To all treatments, include the control, a concentrated formula (45%), containing alcohol and phenols with ethene oxide and organic sulphonates, was added as spreader-sticker, whose commercial name is Aterbane Br, produced by Dow AgroSciences Industrial Ltda, at a dosage of 0.5 L ha -1 , as well as phosphoric acid in a concentration of 0.25% for pH adjustment. The percentage of flowering was also evaluated for all treatments after 120 days of the first spraying.
The treatments started in the orchard after the emission of the second vegetative flush after the production pruning, being thus the first, second and third application on January 18, February 19, and March 03, 2008, respectively.
The sprayings of the treatments were carried out with an air-assisted sprayer type JACTOP 1000, with spray gun JA -2, with 110 lb of pressure and flow rate of 1,000 L ha -1 , the spray water had its pH adjusted to 5.5, at a temperature ranging from 28 to 32°C, relative humidity 58 to 62%, winds from weak to moderate, and accumulated rainfall over 300 mm.
The source of paclobutrazol (PBZ) used was Cultar, commercial product by Syngenta, at 25% of active ingredient ((2RS,3RS)-1-(4-chlorophenyl)-4,4-dimethyl-2-(1H-1,2,4-triazol-1-yl)pentan-3-ol), while the uniconazole ((E)-(+/-)-beta-((4-Chlorophenyl)methylene)-alpha-(1,1-dimethylethyl)-1H-1,2,4-triazole-1-ethanol; 1-(4-Chlorophenyl)-4,4-dimethyl-2-(1,2,4-triazole-1-yl) pent-1-en-3-ol) was used at 10% of active ingredient.
The dormancy-breaking of the flower bud was done through five applications of ammonium nitate (NH 4 NO 3 ) via foliar spraying at a concentration of 1.5%, with intervals of seven days, starting after 92 days of the first spraying of the treatments.
For each plant, 10 branches were marked, and their length was evaluated at the second vegetative flush.
The experimental design was done through randomized blocks, with four replications, using three plants per plot. The obtained results were submitted to an analysis of variance (test F) and the means compared by Tukey test at 5% of probability.
As to the cultural practices, such as irrigation, fertilization, phytosanitary treatments and flowering management, all were used according to the Brazilian semi-arid conditions, as described by Albuquerque et al. (2002) .
RESULTS AND DISCUSSION
As shown in Figure 1A , it was verified 30 days after a single application of UCZ in three different dosages as a foliar spraying, as well as the treatment with PBZ via soil, that neither influenced the growth of the branches. On the other hand, after 60 and 90 days of the respective treatments, it could be observed that PBZ caused significant inhibition of vegetative growth of mango 'Kent' when compared to the other treatments.
Research on PBZ intending to stop the vegetative growth of mango trees has already been confirmed by Nuñez-Elisea et al. (1996) ; Burondkar and Gunjate (1993); Kurian and Yer (1993); Nuñez-Elisea and Davenport (1995) and Ferrari and Sergent (1996) .
The observation after two applications of uniconazole as a foliar spraying and the single application of PBZ via soil showed an inhibition of development of the branches proportional to the dosage used of UCZ, that is to say, lesser vegetative development with higher dosages. Basak and Niezborala (1991), using the product Sumi Seven (S-3307) based on UCZ as a foliar spray, verified an efficiency in inhibiting the vegetative development of apple trees, using dosages of 0.05 and 0.01%. These results were reported as well by Nuñez-Elisea et al. (1993) , when testing uniconazole in the inhibition of vegetative development in mango cultivar 'Tommy Atkins'. Vieira-Junior et al. (1999) tested the regulators chormequat cloride and uniconazole in dosages of 500; 1,000 and 1,500 mg L -1 and 400; 800 and 1,200 mg L -1 , respectively, in the germination and growth of corn plantules, and verified that chormequat cloride proved to be efficient in inhibiting the germination and UCZ in inhibiting the growth.
As to soy crop (Glycine max L.), Rodrigues et al. (1998) studied the efficiency of UCZ (S-3307D) in its production with sprayings in the beginning of the flowering and concluded that the dosage of 10.0 g a.i./ha was efficient in increasing the yield of the crop. Penter and Stassen (1999) tested chemical products to inhibit the vegetative development of avocado, and verified that Sunny, based on uniconazole, showed satisfactory results as a development inhibitor for this culture.
In tests with the triazole PBZ and UCZ on vegetative growth inhibition and floral induction of mango cultivar 'Tommy Atkins' during periods with different temperatures, Nunez-Elisea et al. (1993) , found that there is a close relation between the temperature and the efficiency of the product. High temperatures reduce the effects of these triazoles, favoring the vegetative development. All treatments were significantly different when compared to the control, with a highlight on UCZ at 1.500 mg L -1 , which showed a great reduction in the vegetative development, nearly reaching the effects of PBZ (Fig. 1B) .
After three applications of UCZ as a foliar spraying and a single application of PBZ via soil, it was verified that UCZ presented the same efficiency as PBZ in inhibiting the vegetative development in mango (Fig. 1C) , confirming the declarations of Tukey (1989) , who observed a similar effect of UCZ applied as a foliar spray when compared to PBZ, enabling its use in plant growth management. Kohne and Kremer-Kohne (1989) related that PBZ and UCZ have retarding effects on the vegetative growth of avocado trees.
UCZ at 1000 mg L -1 also showed inhibition of vegetative growth near to the higher dosage of UCZ and to PBZ, being significantly better than de lower dosage of UCZ and the control (Fig. 1C) .
When evaluating the flowering percentage after 120 days of the first application of the treatments, it was verified that the treatment with PBZ via soil (T4) in a single application showed the highest levels of flowering (Fig. 1D ). The treatment with UCZ at the highest dosage (T3), with two and three applications, even though it stood out significantly as second best of the treatments, showed a flowering percentage inferior to that of PBZ (Fig. 1D) .
CONCLUSIONS
Based on the results of the test, it can be concluded that uniconazole with two or three applications as a foliar spraying shows an inhibition of vegetative development in mango 'Kent' and showed signs of flowering, even though they were at low proportions. Thus, more research is needed to reach an adjustment of dosages and application intervals. 
